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ABSTRACT

Two self-contained fourth grade classrooms were compared during a one

year study. Computers were introduced into an experimental classroom with a

student/computer ratio of 2:1. The control classroom had a student/computer

ratio of 28:1.

Measures of posttest performance compared for the two groups were

computer skills mastered; problem solving ability, Iowa Test of Basic Skills

Reading, Math, and Composite Subtests.

The raw scores on these measures were compared as well a3 the scores when

they were adjusted for differences in intelligence.

Gains in attitude toward school and attitude toward computers were also

compared.

Teachers' perception of student abilities were also compared.

Results indicated a ignificantly higher score on the computer skills

test for the experimental group (1? < .0001). However, no other measures

produced significant results.



BACKGROUND OF THE PROBLEM

Within the educational and occupational communities, it is evident that

the "information age" is upon us, and that the adults of tomorrow will have a

definite advanta9e in the work force if they are computer literate. Small

(1984) believes that computer illiteracy may very well be the major handicap

of those who will live in the 21st century.

Rationale

The fundamental responsibility of defining computer literacy and deciding

how or how not to teach it is, of course, placed upon the schools. Major

questions are raised about the tremendous cost of promoting computer literacy

by providing computers for all classrooms. As many systems exist; for equally

distributing computers throughout the schools as there are schools.

Distribution methods range from: (a) computer labs to which students are sent

weekly for group instruction, to (b) one or two computers per classroom, at

which students work independently or in small groups, to (c) several computers

per classroom, at which students receive ample opportunity for independent

instruction, to (d) no computers at all. Papert (1984) expressed his opinion

on the present state of computers in the classroom:

. . . there's a lot of ballyhoo in the press about this computer
revolution--that computers are everywhere in the schools. But,

in fact, there is scarcely one for every 100 children--which is
no computer at all if you average it out. A very small number of
schools are thinking in terms of one for every 30 children because
that means each child can get an hour a week at the computer--which
is a little better. But think of one hour a week for the pencil,
and it's obvious that this is still absurd.
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Proponents of classroom computers argue that albeit the obvious

limitations of not enough computers in the classroom and not enough

time allowed for their use, individual computer experience may

enhance students' intellectual abilities and problem-solving skills,

may increase self-esteem, intrinsic motivation, and independent

learning because of immediate feedback of students' responses.

Critics argue that computer experience is likely to produce highly

distractable and impulsive students; that social interaction skills

will not be promoted; and that creativity may be stifled and intrinsic

motivation undermined (Lepper, 1985).

Numerous states and school systems have launched state or

system-wide experimental studies to assess the effects of computer-

assisted instruction (CAI) on student achievement and attitude

toward school and computers,

One such study was conducted in Arkansas during the 1984-85

school year, called IMPAC (Instructional Microcomputer Project

for Arkansas Classrooms). IMPAC provided the experimental self-

contained elementary classrooms with six computers per room, and

the experimental junior high classes with computer labs. Both

systems accompanied the traditionally taught daily classroom,

with computer time per student at 20 minutes per day. (IMPAC

concentrated on math, reading, and language arts basic skills).

The results indicated that the most gains occurred at the

elementary level, but that academic gains were in score cases equal

to those of the control groups. At any rate, they were not

statistically significant. Gain from peer tutoring and instructional

T.V. were also equal to and in some cases, were even greater than

computer gains. A notable positive effect of IMPAC was an improvement
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in attitude toward school and computers of the experimental groups

(McDermott, 1985) .

A similiar study was conducted through the Washington, D.C.

public schools. It was actually a pilot test run of Houghton-

Mifflin's Dolphin program, a CAI system which teaches and reinforces

math, reading, and language art skills. The study compared Dolphin

and non-Dolphin public schools in grades 4, 5, and 6, using

standardized achievement test results frim the preceding and Dolphin

years against one another. An attitude questionnaire measuring

student attitude toward school was also administered as a post-test.

The experimental group received 15 minutes of computer time daily,

w :-king in pairs in a lab situation. The control group received

none.

Basically, there were slight differences in achievement in

favor of the experimental group, as exhibited by classroom test

scores, student records, and classroom observations, but the

two groups were not statistically significant on the acnievement

test. There did appear to be significant differences of attitude

in favor of the experimental group in the areas of learning about

reading, wanting to continue the Dolphin program, and liking to

go to school. Similar results to the Dolphin study were obtained

from an investigation conducted by Ngaiyaye and VanderPloge (1986)

with below grade-level students. The researchers asked three

questions (a) Does CAI improve achievement for the educationally

disadvantaged?, (b) Is CAI significantly superior to conventional

teaching approaches?, and (c) Does CAI effectiveness vary with

the program design?

7
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The subjects were below grade-level achievers, grades 2-8,

in an urban school system with low socioeccnomi.c jndicators. Three

experimental groups each were assigned a different computer system:

(a) vendor-based, whereas all materials in the program were designed

by the vendor, (b) district-based, in which the school district

developed or decided upon the materials to be used by its schools,

and (c) school-based, whereas the individual schools chose or

developed materials based upon the needs of their students.

The control group was taught by conventional methods, without

the use of computers. Standardized achievement test batteries

from the preceding and current year were measured against one

another to ascertain possible achievement gains from computer

usage and type of computer usage.

The results of the study were surprising. The achievement

test scores of the three experimental groups were no higher than

those of the control group, and there was no significant difference

among the experimental groups using the various computer systems.

Questions may be raised as to :I.t actually would make CAI

more effective, since the educationally disadvantaged did not

make significant gains in the previously mentioned studies, and

since the type of program did not seem to have any measurable

effects. The time spent at the computer may have an effect. The

"time on task" with the IlsiPAC study was 20 minutes per day per

child, but with six computers per classroom, the computer to child

ratio was 5:1. The Dolphin study allowerl 15 minutes per day per

child, with a computer to student ratio of 2:A.

Baron (1986) devised a study which merged the concept of

time spent at the computer with group size at the computer. The

purpose of the study was to "determine optimal group sizes which
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enhance individual student achievement and socialization considering

group size time on task variants". Two factors were to be tested

specifically:

(a) Effectiveness How much does each student learn?, and

(b) Efficiency What group size and contact time is best? The

hypothesis of the study was that "group learning is less effective

than individual learning, but is more efficient. When computer

time is limited or reduced, individual achievement can be aided

by student team learning".

Randomly selected 5th and 6th graders from upper-middle class

Montreal were assigned to groups of 4, 2, and I. The subjects

were given a pre-test of vocabulary knowledge and an attitude

questionnaire which included a history of computer use. The groups

were randomly assigned to time treatments of (a) one half hour

treatment per week, (b) two half hour treatments per week, and

(c) three half hour treatments per week. The course of study

was a vocabulary-building sequence, and the treatments were spread

out over a three week period. The subjects were given vocabulary

and attitude post-tests.

Baron concluded that there were significant results in vocabulary

gain from the subjects which had spent the most amount of time

at the computer, regardless of the group size. Therefore, the

hypothesis was rejected in terms of group size..

Perhaps an explanation for any gain at all stemmed from the

fact that the subjects came from well-educated upper-middle class

families, and were more self-motivated to learn under most circum-

stances anyway. As well, the author gave no information as to

the attitude results. It woulr' 1.,e interesting to note whether

these children had been exposed previously to computers, and whether
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their attitudes toward school had improved as a result of CAI, such as the

attitudes of the educationally disadvantaged had improved (perhaps as a result

of the novelty of the computer experience).

Gordon Hartig (1985) comments on the justification for increased spending

on computer equipment, software, and trained personnel by stating that CAI

should not be merely as effective as traditional teaching methods, but rather

must be more effective, before more time and money are spent on highly

individualized systems.

This idea is expanded by Signer (1983) who states that there is a

discrepancy between what teachers feel makes CAI effective, such as content

and teaching strategies, and what students feel makes CAI effective, such as

interest and clarity.

Bernard (1986) believes that the reason that much software is ineffective

is because it forces students to choose a "right" or "wrong" answer. For

example, a stiMent may not have a solid grasp of the particular concept being

taught or reviewed, but may still "guess" the correct answer. Of course, the

lack of effectiveness will be exhibited as no achievement gains in posttests.

This effect may be a reason for the lack of achievement gains in the previous

studies. If CAI is, in fact, effective (regardless of the reason), then

students should perform better on skills tests after instruction.

Statement of the Problem

Does exposure to computers in school affect learning and attitude? Is

increased time spent at the computer related to school achievement and

attitude toward school and computers? The following investigation was

conducted to measure the effects of time spent at the computer on math and

reading achievement, problem-solving skills, computer skills, and attitude

10
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toward school and computers may further broaden the available knowledge in the

domain of CAI.

Hypotheses

1. There is no significant difference in the means of math, reading, and

composite achievement test scores between students who have greater

access to computers and those who have less.

2. There is no significant difference in problem-solving ability between the

two group.

3. There is a significant difference in pre-post attitude gains in attitude

toward school and computers in favor of students who spend more time at

the computer.

4. There is a significant difference in computer skills in favor of students

who spend more time at the computer.

5. There will be a higher frequency of students whose teachers perceive that

their computer and academic skills are outstanding among students in the

computer (experimental) group as compared to the number in the control

group.

Method

The two fourth grade self-contained elementary classrooms at Marrs

Elementary School in Mt. Vernon, IN were selected as the sample of the study.

Mt. Vernon is a small, rural community in which the majority of the population

falls into the lower-middle class socioeconanic range. The experimental group

contained 29 subjects. The control group contained 28 subjects. Both groups

contained almost equal numbers of boys and girls. The study continued for one

academic school year.



Pre-test measures consisted of: (a) the previous year's 3rd grade

scores on the Cognitive Abilities test, and (b) a self-developed attitude

inventory of attitude toward school and computers. (See Appendix C.)

Posttest measures .sere: (a) 4th grade scores on the Iowa Test of Basic

Skills battery, including reading, math and composite subscores, (b) the

attitude inventory that was used as a pre-test, (c) a computer skills tests,

measuring keyboarding accuracy, word processing, and the use of the machine,

and (d) a problem-solving test of math and creative thinking problems.

The control group instroction throughout the study consisted of

traditional teaching methods, with one computer available to _Ile students in

the class.

The experimental group spent the first six to nine weeks of the school

year learning and practicing keyboarding, and becuming familiar with the

computer system and the available variety of software, as well as attending to

the traditional lessons with their teacher. After initial instruction, the

students spent a minimum of two hours per day at the (!omputer, either alone or

with a partner, working with software from all areas of typical daily

instruction. Many practice/drill worksheets were replaced by interactive

software programs. Software was employed in the areas of language arts, math,

social studies (Indiana History), and enrichment in music, art, creative

writing, and programming skills for those students who were interestel.

The experimental classroom was equipped with fifteen Commodore 64's which

had separate disk drives for individual operation. The computer operated by

the teacher was attached to a monitor with a 24-26" screen for group

instructional purposes. Four printers were available for the classroom.

Students sat at tables with two students per computer.

1;2
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For the purpose of this study, only the means of scores between the two

groups for each test were compared for analysis. Individual progress scores

for each of the groups are contained in Appendix A in this report.

A questionnaire was sent to fifth grade teachers to ascertain which of

their students in current fifth grade classes were most proficient and which

were least proficient in several academic areas. An attempt was than made to

ascertain whether membership in the previous year of experimental or control

groups had contributed their having been selected.

Analysis

Achievement tests were compared by a one tailed to test. Pre-post

differences in attitude for the two groups was compared by a repeated measures

analysis of variance.

Analysis of covariance was also performed on the achievement measure with

the I.Q. scores of the comparative abilities test scoring as the covariate.

Difference in teacher perceptions were compared by a chi-square test.

Results

The means of the groups are contained in Table I Post-Test Achievement

Measures. No significant differences be ..-?en the experimental and control

groups were found in the Iowa Math, Reading, and Composite Tests (p < .05) as

a result of the CAI, although the means of the experimental group were at

least two points higher for all three tests.

Problem solving ability was statistically insignificant as well at

(p < .05), and the mean score for the experimental group was one point lower

than for the control group.

The computer skills posttest was the only variable which showed any

positive results at all, and these were highly significant (p > .01). The

13



control group mean was 8.22, and that of the experimental group 16.56. (See

Tables 1 and 2).

Table III

10

Repeated Measure Analysis of Variance Results for Attitude Measures

Measure F Ratio Significance

Attitude/School

Pre-Post 8.27 .005

Control Experimental 3.15 .076

Interaction 0.08 .771

Attitude/Computers

Pre-Post 6.42 .012

Control Experimental 0.42 .527

Interaction 0.53 .476

Pre-Post Analysis of Affective Measures

Table III contains a repeated measures analysis of variance for the

affective measures of attitude toward school and attitude toward computers.

It can be noted that each mea3ure contains a significant difference for the

pre-post component. However, from Table II, it can be noted that the

difference is actually a decrease in attitude for both measures and is

probably a reflection of students' attitudes at the end of the school year as

compared to the beginning.

Complete results of these analyses are contained in Appendix A of this

report.
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Table IV

Analysis of Covariance for Adjusted Means of Posttest Achievement Means

Posttest Covariate Covariate Mean

Control Exp.

Posttest Mean

Control Exp.

Adjusted Mean

Control Exp.

F Ratio Significance

Reading Verbal IQ 106.4 107.4 54.8 s4.1 55.1 53.8 0.22 0.65

Composite Verbal IQ 106.4 107.4 52.4 54.4 52.7 54.1 0.60 0.45

Math Quant. IQ 103.9 105.9 51.9 53.0 52.4 52.6 0.01 0.91

Problem

Solving Quant. IQ 103.8 106.3 30.5 29.2 30.9 28.9 1.26 0.27

Table IV contains the results of the analysis of covariance performed on

the dependent measures. It will be noted that the Experimental Group scored

higher on each of the covariate measures.

The table also contains the results for each of the Posttest means.

These means were adjusted to compensate for differences in the appropriate

covariable measure. The adjusted means also appears in Table IV.

After the means had been adjusted, there is little difference in any of

the dependent measures. None of these differences is large enough to be

statistically significant.

The complete results of this analysis is contained in Appendix A of this

report.



12

Table V

Chi Square Analysts of Teachers' Perception of Student Abilities

Area of
Teachers'
Perception

Numbei in lop 5
Control Exp.

ttumber in Bottom 5
Control Exp.

Chi-Square Significance

Interest in
Computers 3-2=5 2+3=5 3+2=5 2+2=4 0.06 0.8i

Abili with
Computers 1+23 3.3=6 5+1=6 0.2=2 2.95 0.09

Computer
Knowledge 1+2=3 3.3=6 4+1=5 1+2=3 1.45 0.23

Math Ability 3+2=5 7-2=4 5-1=6 0r2=2 0.70 0.40

Problem
Solving
Ability 3+1=4 2+3=5 4+1=5 1+2=3 0.55 0.46

Composition 2.2=4 2.3=5 4+1=3 1.3=4 0.22 0.64

Intelligence 2+2=, 2.3=5 4+1=3 1.3=4 0.22 0.64

Teachers' Perception of Student Abilities

The Chi Square analysis of the fith grade teachers' perception

of students' abilities is contained in Table V. Teachers were

asked to rank students according to their abilities in each of

seven areas and an analysis was made of which groups, Experimental

or Control, the students were in during their fourth grade.

None of the arniysis proved to be statistically significant

al'-hough ability Dmputcrs approached significance favoring

the Experimental group.

The complete results of these analyses are contained In Appendix

C of this report.

1 0
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Summary

It sho,1d be noted that the difference between means approached

significance savoring the experimental group in composite achievement

(p=.07), Gains in attitude toward school (p=.07), and teachers'

perceptions of student ability with computers (p=.09).

Discussion, Conclusions, and Recommendations

The findings of this study have many implications for CAI.

For example, the lack of difference in achievement correlates

with the results of the previous studies reviewed. Variables

to be ccnsidered in these studies which may have affected results

are the quality and relevance of the software used, the general

expertise and attitude of the teachers and administrators involved,

and the lack of random selection of subjects.

It should also be noted that the experimental group was handi-

capped by the absence of their teacher., The teacher was ill for

two months during the middle of the school year.

In the area of problem-solving ability, the general "right"

and "wrong" nature of instructional software may account for the

lower mean of the experimental group. Perhaps the control group,

through traditional teaching methods, was exposed to more problem

solving and creative thinking than the experimental group with

the more structured CAI. The enrichment software obviously did

not affect the thinking abilities of the experimental group, as

well.

The decreased attitudes of both groups may have been due

to the "end of the year" syndrome. Teacher attitude and behavior

due to the experimental conditions may have actually had a negative

effect on the group. There could be a "burnout" factor involved

17
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on the part of the students.

Increased computer time had a positive effect in computer

skill, as does most situations in which one practices often. The

amount of the difference in computer abilities of the two groups

was a very profound one.

Because every school has a different method for computerizing

its classrooms, the results of future studies will continue to

vary. More research needs to be conducted to determine the effects

of the many variables involved.

The program should be continued with additional research

analysis. In this way, the results of the program under more

optimal conditions can be determined.

CAI is here to stay. At the present time, under the constraints

of budget, trained personnel, available space and software, each

school must try to meet student and community needs as best it

can.

1
--,
C)
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Table I

Means and Standard Deviations of Results
for the Experimental and Control Groups

X

Control Experimental

S.D.

Control Experimental

Math 50.48 52.82 8.55 7.86

Reading 52.85 54.46 13.73 9.64

Composite 50.70 54.43 9.62 9.15

Prob. Solve 29.31 28.39 6.45 6.13

Computer
Skill 8.22 16.56 1.93 3.61

Att./School
Pre 44.33 45.00 8.58 11.46

Att./School
Post 39.32 41.93 7.76 8.28

Att./Computer
Pre 52.91 52.69 4.12 4.33

Att./Computer
Pre 48.71 50.53 8.05 6.70

T-Value

Table II

Probability

Math 1.0569 0.1478

Reading 0.5056 0.3106

Composite 1.4717 0.0717

Prob. Solve -0.5342 0.3010

Computer Skill 10.5055 0.0001

Att./School
Pre 0.2329 0.4059

Att./School
Post 1.2159 0.1136

Att./Computer
Pre -0.1767 0.4274

Att./Computer
Post 0.8663 1J 0.2002
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Analysis of Covariance for ITBS READING

with I.Q. as Adjusting Variable

DEPENDENT VARIABLE: 2

COVARIATE: I

GROUP 1:

GROUP 2.

99 56

123 92

108 68

113 41

131 68

89 33

109 57

116 45

128 70

88 32

93 33

98 44

105 57

107 61

134 59

93 63

105 48

107 49

106 57

107 63

105 52

126 57

91 41

113 85

81 43

99 47

114 65

123 59

115 47

109 59

121 63

119 73

90 5t.,

114 47

117 59

102 ..9

95 53

99 4'

94 45

105 42

98 54

103 49

107 49

ANALYSIS CF COVARIANCE

SCURCE ADJ. SS CF VAR.EST.

BETWEEN 19.22 1 19.22

WITHIN 3540.14 4J 88 50

TOTAL 3559.35 11

F -R.T1O 0.22

SIGNIFICANCE 0.6485

CROUP COVARIATE DEPENDENT ADJUSTED
MEAN MEAN MEAN

1 106.40 54.80 55.14
2 107.39 54.09 53.79

GROUP COVARIATE DEPENDENT N

STD.DEV. STD.DEV.

1 11.75 14.73 20

2 13.99 10.00 23



Analysis of Covariance for 'IBS COMPOSITE Scores

with I.Q. Ve,bal as Covariante

DEPLNDENT VARIABIE 2

ar.,70i MIT 1

GROUP I:

GROUP .

99 52

123

1138 57

113 42

131 65

8,1 36

138 5/

116 48

128 67

138 40

93 36

98 49

135 51

17 63

10; 56

93 54

105 53

107 4;

106 54

107 62

105 53

126 62

91 42

143 78

81 41

94 52

11; 65

,23 57

115 51

109 5;

121 66

119 69

90 52

114 46

117 63

102 53

95 50

99 47

9; 13

105 53

99 54

133 5.
10/ 43

ANAL:SIS OF CJVAtIAN,:l.

SOURCE ADJ. SS EM'

BEWEEN 22.00 1

WITHIN 1473.12 40

POW. 1495.11 41

F-RATIO 13 ('

SIGNIFICANCE 0.2515

VAI .EST.

22.00

36.83

GROUP COvARIATE DEPFNDENT ADJUSTED
MEAN :"EAN MEAN

1 106.43 52.40 52.70
2 107.39 54.39 54.13

GROUP COVARMTE DEPENDENT
STD.DEV. STD.DEV.

1 11.75 9.79
2 13.99 9.13

20
23 24

19



Analysis of Covariance for ITBS MATH Scores

with Quantitative I.Q. as Covariate

GROUP 1:

GROUP 2.

112 53

109 59

120 ;)

86 39

111 71

106 38

100 59

104 4'

119 63

114 52

95 39

111 50

102 51

111 56

106 53

83 56

101 57

130 5
132 45

106 57

101 52

113 59

1C2 C
116 70

87 36

112 52
112 63

104 52

106 41

116 51

125 62
125 62

98 47

93 43

93 S8

1:1 8
104 51

95 52

102 43

111 61

109 Su

97 56

91

API.YS1s

SUJR2E ADJ. Ul

PE."2:8tEN 0.60 1 0.60

W:TM:S 1932.41 4J 4' 5U

lorAL 1903.01 41

F-RATIO J1

SIGNIFICANCE 0.9014

GFOUP COVRR:\TE DIPMN': RDA'S:E.)
t'S:q !:LAN

1 103.90 51.85 52.36
2 105 -1 53.04 52.60

CROUP COVAR!ATE Dr:PEN:)ENT

STU.DEV. STD.UEV.

1 8.84 8.86 20

2 10.58 7.80 23 25
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Analysis of Covariance for the PROBLEM SOLVING Test

with Quantititave I.Q. as the Covariate

DEPLN:AN- VARIABLE'

COVA81ATL' 1

0.*21, 1:

GdOJP 2:

112 3'.

109 52

100 27

86 27

111 32

100 32

104 27

119 38

114 29

95 17

111 23

102 32

111 26

106 31

83 33

131 25

103 25

102 31

106 26

109

113 35

102 29

116 27

81 21

112 32

112 25

101 2,-;

106 23

116

125 :1

125 .6

93

93 13

90 32

111
10: 32

95 22

100 :6

117 12

109 2;

94 2'

ANmASIS OF c..NA.1A..:.1:

SOJW:F. ADJ. ;', GP VAR 6:,1.

11F.1'.1EN 38.32 1 38.32

WI:HIN 1156 79 38 33.44

11):AL 1115 11 39

F-RATIO 1 25

SICNIF1CANCE J.2632

GROUP GOVARIATI DEPEN:,ENr ADJUSTED
MEAN MEAV MFA.:

1 133.79 30.47 30.85
2 106.27 29.23 28.90

GROW COVARlATE OEM:DENT
SID.DEV. STJ.DEV.

1 9.07 6.84 19

2 10.65 5.47 22
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1

1

1

Repeated Measure Analysis of Variance

for Attitude Toward School

--- A=1, 0=1 ---

55 54 36 46 28

41 32 42 53 32 51

44 42 36 39 51 52

52 54 52 38 33 54

48

--- A=1, B=2 ---

48 47 Si) 47 31

51 42 54 44 46 50

35 48 52 31 51 46

43 59 50 58 32 53

53 52 39

%=2, 0=1 ---

32 51 41 49 33

41 28 26 38 32 45

52 41 30 42 18 51

46 37 26 39 43 41

31

--- A=2, 8=2 ---

46 42 46 46 33

48 43 53 33 36 50

42 56 45 30 43 52

56 34 40 44 23 31

48 50 34

7,NOVA

OF VARIAtCf. SICN1F1-
ESTIrAT::

nWS:
1 539.24 8.27 0.0052

C Lurs, 1:

1 20:.70 3 :5 3 0756

1 5 1.2, 0 09 0.7

RESIDU:,L.

96 65.05

'MAL.
99 70.64

Row VAP. N XFAN STD DL J.

1

2.

50

50

15 58

40 91

7.92

8 -.

COUJMN VAP. ST.)

I. 48 8.68

2 52 41 63 7.98

COKB1NATION N STll ,OEV

RI f. Cl. 24 44 33 8.58

RI 6 C2: 26 46.73 7.24

R2 b CI. 24 39 21 8.18

R2 b C2: 26 42.54 8.26

22
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Repeated Measures Analysis of Variance

for Attitude Toward Computers

--- A=1, 11=1

62 SI 51 58 55
57 42 57 53 53 50

52 56 55 53 54 48

52 46 51 51 52 55
56

57 56 55 53 39

53 53 53 51 58 46

56 55 52 52 57 53

5e 57 53 5 53 54

53 53 46

56 27 33 55 55

51 52 43 53 32 47

22 51 52 51 44 51

52 55 56 52 52 53

56

46 13 49 55 52

51 :1 55 55 46 55

52 55 56 119 51 55

57 52 56 3 57 5d

49 37 46

ROUS:

:1571".A71-:

31:3%1:-

1 27.i6 6 .2 2.2124

1 15.32 2.:2 0 5273

19.53 0.53 2.1"6.'

96 76.91

99 36.57

ROW VAR.

I' 52

$7:

2

co: . v\R.

SO 4,-66

I. 43 5273 t.

2 52 51.58 5./6

arDINATION N "01A% !...D

RI & Cl: 24 52 79 4.23

RI & C2: 26 52.69 4.23

82&C1. 24 49.79 6.16

R2 6 C2: 26 53.46 6.61



Appendix B

Chi Square Analyses for

Teachers' Perception of

Student Abilities
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Chi Square Analysis for Teachers' Perception of

Student Interest in Computers

kJ!.

011-SNARE 0 0586

YATES CC:191,17710: 0.0475

D:1G:1E::S OF fFIE72,0m

SIG:i1F1CANCE LEVEL. 0.8087

CCC-211,,3E:7CY 0.0555

CR:0-tER'S 1,. pr.?; 0 0556

Chi Square Analysis for Teachers' Perception of
Student Ability with Computers

N:,X3ER Ci 02SEWAT:O\S 17

DEGREES OF FREEDG

2 51:14

:EVE1. 0.3858

CONTI\G=0,2:: 0.3846

CqA:':1R'S 0 41b7

Chi Square Analysis for Teachers' Perceptior, of
Stud e-n-t---E-o'-e-r---l-e-dge

CF

0.5124

2.2291

.:07:v0,1::."2: COE:. 3 2830

.ER'S Pr: 0.23.7

Chi Square Analysis for reachers' Perception of

Student M,Ithematics Ability

NUM11E0 OF 0:151:w,ATIo:s

ChI-SOJARE

YATES' COPFL.:"1"1°:;

DEGREES ')F FRU:Xt..

SICZ:1F:CZE LEVi11,

CCNTING,1:4CY ccEr.

citAmEtz.s P.11 PRIME:

17

0.7012

0.1282

C.4224

0.1990

0,2031 Su

24
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Chi Square Analysis for Teachers' Perception of

Student Problem Solving Ability

NJM3ER OF OBSERVATICNS
17

CHI-sccAan
0.5542

PATES' CORRECTIcN
0.2664

DECREES OF FRE:1-Xii
1

SIONIFIC:CE LEva. 2.4566

UNTINGENCY CCEF. 0.1777

ClAxER'S NI

Chi Square Analysis for Teachers' Perception of
Student Composition Ability

NJ"...!ER Cc CbSERVLTIO'4S
IS

Cril-SWARE
0.2222

YATES' CORRECTION
0.0000

DECREES OF FREED0m
1

SIGNIFICANCE LEvEE 0.6374

CONTINGE:NCYCOEF. 0.1124

CP.A:T.R's PH: PRIv.E
0.1111

Chi Square Analysis for Teachers' Perception of

NU,SER OF OBSERVATIONS

CHI-Sr.:!JA:zE

18

0.2222

PATES' CoPHECTION
0.0000

DEGpE,:S OF FPF:Dif,t
1

SIGNIFICANCE LEVEL
0 6374

CONTINGENCY COF.F.
0.1104

CRA:IER'S PHI rp;;-T,
0.1111
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Examples of Measuring Instruments

Constructed for the Study
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OBJECTIVE
REFERENCED

PROBLEM TEST
EVALUATION
SYSTEM

NAME

STUDENT NO. DATE

TEACHER

SCHOOL

SCORE

'Section

II

III I I I

VI

Vii

'VII I

IX

PRC3LEM SOLVING TEST

Irems Skill

1-5

6-10

11-15

16 -2C

21 -25

7rs

-35

33-LC

Verbal Puzzles

Analogies

Verbal Sequences

Verbal Reasoning

Numerical Sequences

Numerical Reasoning

Numerical Problem Solving

Perception of Space

Mechanical Reasoning

Score

METROPOLITAN SCHOOL DISTRICT OF MT. VERNON
1000 WEST FOURTH STREET MT VERNON, INDIANA 4;1)20

3



Verbal Puzzles

DIRECTIONS: Choose the best word to

Implete the sentence or answer the

estion.

11
The butcher sells

a, beef

b. cedar

c. pencils

d. glasses

IIe. rye

The father of my cousin's sister is

my

a. uncle

b. nephew

c. father

IId. brother

e. grandfather

!! ,
Which of these words comes after the

II others in the dictionary?

a. apron

b. night

c. after

d. yes

Ie. perhaps

II.

The difference between a hero and a

coward is that a hero

a. has many friends

b. is kind

c. is handsome

d, has courage

e. is older

. The word that goes with pillow, mattress,

II

and sheet is

a. bedroom

b. sleep

11
c. lamps

d. blanket

II
e. couch

S 4

II, Analogies 27

DIRECTIONS: Choose the word that

fits the best.

6. A is to B as first is to

a. last

O. second

c. alphabet

d. grades

e. two

Cousin is to dozen as niece

is to

a. nephew

b. accent

c. half-dozen

d. sleep

e. piece

8. Friday is to Thursday as

June is to

a. Saturday

b. August

c. Sunday

d. May

e. July

9. 'egetables is to corn as

flower is to

a. carrot

b. berry

C. banana

d, rose

e. pears

10. Sharp is to dull as thick

is to

a. dense

b. deep

c. solid

d. thin

e. fat



III. Verbal Sequence

'"DIRECTIONS: Choose the word or letter

that should come next.

111. AA Z BB Y CC X DD

a. E

b. Y

c. C

d. Y

e.

12. lion, ion on flan lam ?

a. ma

b. -yr-)

c. la

d, fain

a

1 13. ADA DAA AAD

U. EHE

b. PuE

c. EEH

d, HEH

e. EHH

1 14. swim walk fly water land

a, air

b. island

C. wind

d. kite

e. ocean

I 15. ACC DFF GII J?

a. F

b. H

c. J

d. K

e. L

28
IV. Verbal Reasoning

DIRECTIONS: Choose the best answer,

16, John is older than Carlos. Ann

is older than John. Patrick is

Younger than John. We know that

a, Ann is older than Patrick

b. Ann is younger than Patrick

(2. John is older than Ann

d. Carlos is older than Patrick

e. Ann is youngL.r than Patrick

17. There are 3 books on a shelf.

Two are the same color and one is

a different color. If a blue book

is taken from the shelf, which

CANNOT be true?

a. the books that are left are red

b. the books that are left are

blue

c. one of the books left is green

d, the books that are left are

the same color

e. the books that are left .r.e

not the same color

18. Apple long winter snow peach.

After all of these words have

been found, what word could

come next in the dictionary?

a. firm

pick

c. worm

d, alter

e. I



49. The president has a higher office

than the governor. The mayor has

a lower office than the governor.

a. the mayor is higher than the

governor

b. the president is lower than

the mayor

c. the mayor is higher than the

governor

d. the mayor is lower than the

president

e. the governor 'n higher than

the President

120. Peter can run faster than Tom.

Ralph is slower than Tom. Ralph

is faster than Dave. ich is true?

a. Peter is faster than Dave

111

b. Dave is faster than Tom

c. Ralph is faster than Peter

d. Tom is slower than Peter

e. Peter is slower than Ralph

IIV. Numerical Sequences

DIRECTIONS: Choose the number that comes

"next in sequence.

21. 10, 8, 6, 4

I a, 5

b. 3

c. 2

d. 1

e. 0

111

22. 12, 6, 10, 5, 8

I a. 4

b. 10

c. 12

d. 16

e. 24

23. 9, 4, 12, 7, 15

a. 2-04 /0

b. 2-1

c.,2.2ry

d. -21t3

e..2-1/(1-

24. 7, 6, 5, 4

a. 2

b. 3

c. L

d, 5

e. 6

29

25. 4, 10, 8, 3, 9, 7, 7, 13

a. 9

b. 10

c. 11

d. IL

e. 19

VI. Numerical Reasoning

DIRECTIONS: Answer the questions by

choosing the best resronse,

26. Which number added to 6 makes 4

less than 15?

a. 9

b. 11

c. 5

d. 7

e. 3

27 w!',1ch number divided by 2 leaves

3 less t'u.n 7?

a, 5

b. 4

C. 6

d. 7

e. 8



`A, What number, if mutt-Oiled by 3 is

equal Lo 2 times 5?

a. 2

b. 4

c. 6

d. 8

e. 10

What number is multiplied by

equal to 2 times 12?

a. L

b. 5

C. S

d. 7

e. 6

11

. What numper is 1/4 of 4 times 5?

a. 2

b. 3

C. 4

d. 5

e. 6

Y11. Numerical Proble,m Solving

1131. Four boys bought so.e candy bars.

If 2 of the boys bought 2 each

and the rest bought 1 each, now

. many candy bars did they buy?

a. ii

b. :7,

c. 6

d. 8

C. 10

37

30

32. Mary has 45 baseball cards. Her

brother Dan has 75. How many

cards would Dan need to give Mary

so that they would have the same

number of cards?

a. 10

b. 15

c. 30

d. 45

e. 60

33. If you buy two 50G candy bars

and one $1.00 candy bar, how

much money will you have left

from a $5.00 bill?

a. $1.00

b. $2.00

c. $2.50

d. $3.00

e. 3.50

34. Mary's boat can travel 18 miles

in three hours. How far can it

go in five hours?

a. 30 miles

b. 24 miles

c. 12 miles

d. 15 miles

e. 60 miles

35. Peter can run around the block

3 times in 12 minutes. How many

times can he run around the block

in 32 minutes?

a. 2

b. /

c. 8

d. 9

e. 10



VIII. Perception of Spaces 31

DIRECTIONS: Choose the diagram on the right thit matches the puzzle on the left.

0 is to 0 as is to: (3) 0 (4) R (5) 00

I is to: (1) (2) . (3)

(4) 1 I (5) I 1

as 1 is to: (I) .....) (2) i

7._
as / is to I) \/ (2)

___/\
I

is to 0 as 1____] is to: (1) 0 (2)

PLEASE TURN TO NEXT PAGE

) { 1 I 1 C(4) (5)

/
(3) (4) (5) /

1 (3) 0 (4)



IX, Mechanical Reason:-g

DIRECTIONS: Answer eac. of the questions below matching a, b, or c.

112

ramx"cric".

?`'-
/-1

_

Which pictute shc,Vs how the two
boys will balance bated?
(If no chile! ence, mark C )

On which pa; t of thi,. ;ace hack 1.:11

a vet y fas cat make the win:"
(If either, matt: C )

. 4.-- , :'
-./".'-/1:::71''- '7

As thi:, cat goes -round the turn, .hich
pi csscs hal tic, on the toad?

(If no difference, mark C )

C

Which gear tut ns opoosite to the
chive: ?

Which gear turns the same way as
shaft "X"?
(If both, mark C

32



OBJECTIVE
REFERENCED

puter Mass,
EVALUATION

SYSTEM

NAME

STUDENT NO

TEACHER

SCHOOL

DATE

SCORE
School Computer

About My School
Directions- During the next few minutes you are doing to look at some faces
and I am going to ask some questions about now you feel Some of the faces
show children who are happy and glad Some of the faces show children who
are neither happy or sad. Some of the faces show children who are sad If
you feel good about the question, draw a cross (X) through the smiling face
If you feel neitner good or bad, draw a cross (X) tnroJgh tne plain face in the
middle If you feel bad about the question, draw a cross (X) through the
frowning face

I How do you feel when it*s time to
go to school ?

do you fee: wneri you
school next year

3 How do you fee when you ihmk apc:ut
the way teachers treat your

How do you feel wrie, ;;s time to
get out your door.; and start tc we

5 How do you feel ,.vben school !s Ovr
2' ne enc of t' '

6. How do you feel aoout having a
chance to learn somcnino new

Metropo)Itan 5c:)& of ;Iaunt Vernon
Mount Vernon, Ind!ana 47870



7

How do you feel when your neighbors
ask you if you like school?

How do you feel when your summer
vacation is over and it's time for you
to go back to school?

9. If your teacher said, "We are not going to
have school today," how would your face
look?

10. You and your friends are talking about
school How would your face look?

I 1. At home during dinner, you tell your
parents about school. How would your face
look?

12. How do you feel when school is called of
because of snow?

13. How do you feel when you have to ask a
teacher for help?

14 Your class is ta''ing a test Snow how you
feel about tests?

15 If you were going to tear down a school to
f-ui Id a highway, how would your lace look?

16. Your teacher hands out report cards to the
class Which is your face?

17 At lunch time, you and your (news are
talking about school. Which is your face?

18. How woulo you feel if the school burnec down?

19 It is the end of math class The teacher says,
tomorrow we will have more time to study
Which lace shows how you feel?

20. How would you feel if the law said that you
didn't have to go to school any more' 4j

34



I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

)

)

ABOUT COMPUTERS
Dirtztlon. Pict= Iltori o., your toachor rco each of the critcricn bclow.
Place a cross (X) on the word that agrees with how you feel about it

21. 1 am crazy about computers. YES DON'T KNOW NO

22. 1 f I had my way, everybody would have YES DON'T KNOW NO

to study computers

23. Computers are one of the most useful YES DON'T KNC,V NO

things I know.

YES DON'T KNOW NO24 Computers amaze me

25 Computers help you learn in school YES DON'T KNOW NO

26. I enjoy computers YES DON'T KNOW NO

27 Computers are ;nterestino YES DON'T KNOW NC

28. Computers aren't perfect, out I like them YES DON'T KNOW NO

29. I like computers a little YES DON'T KNOW NO

30 I like computers about as much as I YES DON'T KNOW NO

don't like them

31. Computers are o k for some people, but YES DON'T KNOW NO

i don't like them

3? Computers aren't bad, but they are borind YES DON'T KNOW NO

33 Computers are bad sometimes YES DON'T KNOW NO

34 Computers don't work very Nell YES DON'T KNOW NO

35 Computers don't interest me YES DON'T KNOW NO

36 Nobody likes cor-,-,oute.:., YES DON'T KNOW NO

37. Computers are like a disease YES DON'T KNOW NO

38 Life would be better without computers YES DON T KNOW NO

39 Computers are a waste of time and money YES DON'T KNOW NO

40. I hate computers 42
YES

,--
Nmi" Mn\A/ NO,........1, , r'.....,1 ,i,....
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Apperdix D

Sum' ry Table of Data

Obt, ned in the Study
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Computer Skills Test Objectives
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1

1

1

1

1

1

1

1

1

1

COMPUTER SKILLS TEST OBJECTIVES

Keyboarding

1. Find home row.

2. Type students' names.

3. Find function keys on computer keyboard.

Computer Literac}

4. Boot disk containing computer programs.

5. LOAD a program from the disk.

6, COPY a program from one disk to another.

7. RUN a program.

8. Understand that a computer is defined as a programmable
machine that allows a person to input information so that
it can then process, store, and output the information.

9. Type the name of the part of a computer that

a. Allows one to enter data
b. Displays output data
c. Stores programs so that they can be placed into the

computer's memory
d. Prints information on paper

Word Processing

10. Boot Bank Street Writer

11 Get a file from the data disk.

12. Change a word throughout the data.

13. SAVE the cha-ges.

14. CLEAR the data.

15. RECALL the data.

16. PRINT the data on she printer.
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Post .:oc Study ::1

The .2.ffect. of Class 1.5s1 3,munL on

Stud:enc. Achieve,lunL

In an aLLer:pt to learn .:ore n5out the effecils of the project, a study

:a:: cond.,.cLad to ascarLain w,lat effect class ds:I,i ent ,iay have ::ad on

st.P.:e.1L ec'lle7e.le,,.L. .:.1c: .tud.; v.ts a post hoc co .),Irison since IL was not

inclnded a 'on 3 tha ori,:inal hypotheses.

Score:, re2ruseit1a:, achievo,%ent were eol,parod on three subtest.s of the

Iown TesL of %esic S::ills (ir,',S). SubtesLs scores co-..3areC, were ::oadin:;,

.:ite.atics, and CoT:.posite. The class ass1311ent:1 were as follows.

3rd 3rac
AsEi3n,ent

4th L;ro.d.,.:

:scsi,,,n-an.c.

3u:,jecLs wcre rando::1' a-,i,-,ned, to clasoas in ..c.n :1.,.:ls 3 al,d 4.

Tnire :as no planned, differanec in insLrucLion la jrn:c 3. Grade our

assin,:nts differe,: in t:::i. tlx.,e in ';ecLioa A atLa-1::.d cic:,,,2s "ii,:: one

co yuLcr in the hack of the classroo,! and those 1.;,L;aed to Cle i sec Lion

Lt3nC.ed classes with curApnter for each two students.

.:ez.,ults were analyzed in two ways. First, the scores wore treated as

raw scores and were arv,lyzed by a one-way analysis of variance. Second,
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with the third grade scores as a covariate, an analysis of covariance was

purfor.led. ::esults arQ contained in Tables 1A and 15 below.

3.,,4:.

SbU L est

n 4,..ea Lihs

.'lath

Co:1;osit(!.

Table 1-A

Analisis of ,Iariance .:esnits for Class Assi3n.:ent

7

1 0

14

10

0oron7 _cans

..eajin:.,

\nalysis of Variance

..,th Cor,:osite

52.4
34.0
11.3
51.6

52.0
555
51.0
52.7

2.,11.10 32.nificance

1.13
0.25
0.33

rle ru1ts of the .4.11Llysi; of '::_.:1,1:1co or L;.e c1;1:,sifiction :,roup

De:1ns ladicat,:t, that t:ler.2 Jefc no C.iffrencef, ..etwec% ;rou:, ;cans thst

:er statisLic.Illy sisnicent ;_.t L.1,..! ., 3 iov21. --1,, u.:ly differe ice t'int

ap,,roached :-1,aificance was the di;:icre%c:: bete,1 Co din, scores for
,,

Grou;s :)..:, :.:. (. r.30.'.;) as,1 3A,.', ;::.:5.4). :uiLher ....1.'ly::is sho,,ed tPt

th. difference between the.30 two r'an!. .ds not sl::,nific,:nt at

level. Tii .i. level of si3nificancc for c:.,2se differences war :' 0.10, which

was not a si3nificant differnco.
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Table 1-3

;.nalysis of Covariance 2csult2 for clas zssin..lcots
Croup ::eans

Co:Ipositc

0rou, Cr-. 3 Gr. 4 Gr. 4 Gr. 3 Cr. 4 ,1r. Cr. 3 Cr. Cr. 4

(Co., 7ar) (.)e,-)) (.djuGt) (Co, Var) (:_djuf;t) (Co. 'r)(Dc) (Adjus)

3A,4A 40.70 52,50 53.13 3.1) 52.43 51.35 39.50 32.33 51.95
42.29 59.43 5.26 34.3 54.30 53.3': 39.34 55.50 34.39

3,4A 42.7; 50.::3 43.12 35.20 51.3a 51.3Z, 36...:0 51.90 51.95
3:;,4I 33.44 53.0._. 55.74 33.22 51.5; 53.04 33.22 52.0 55.37

1

.3d iriL,

Col;posite

3.35
3.57
1.63

Si3Aific3nce

.33

.54

.19

for a lysiS CL cova riance indiLated tliat tae ,-)E1,:rence

betecn recdinL; scores war:? snificJat ()1 .93) rin. favored the

3ron?. Differnoc,s Cie :reans of :,1atl.,2rIatic3

co:1.)osit '.cro noL f.,7);i ic.:, U.
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t.:y 2

Tro...nunl, Grous 0.!

.1(nt. .%chieve !cot Gains

in ,In c.t.,..e!!:,t to co,.:dlet.c! further analysis of Lhe project, n study was

conducted to nsc,rLai:: :it (_CZecL !:,r0u;) assign.aent :my 'nve had on gains

o: :,ti.dc,ht achic.,,:lent.. T'!-:e stwd; was a dOSL hoC Co ;orison Since it VC,S

.1):. 1.!clucled a.rd, t;.e origia-1 :Iy:)oteses.

3cores rc;!roaentin_ achiLveH,.!nt wore coparo.C. 02 three su)Lests of the

Tow.: 'Io.,t. of 2,.1;ic S::ills (IT .3). Sul!test score_ cokparet: were ,Iendin3,

1,.1t:!ei,L2c:s, '.1: .:o3iL0, '..i1,- clos!, a&ls,i.,!m.ents :ire :_-.s follows.

Cth grade
assi:-..,nnt.

,.22-... ra.!:!0 :ly ..3s1ned to cl:sse!' in both ',raes :1 and 4.

.:.,rc, wn- n.; .1.1.:;..li di_:fL-re.,ce id instruction ia s;rn,lo 3. C;rade. four

C!if!..:r.:6 in C.oL the--(! in :,oct.ion .. nt.t.!in]e'.1 classes 011:1 one

CO,,W-21 _ , I., ..C. Of :.,1_, claroo!: anC. thou: ;13:;.1, Lo L:10 .; 60ctiop

"L.Lun,:o,.! cl:,::.-2: .-iti: 071:, co 1)t.i for e.Cil 100 <;tudent.:.

a:11: ,a2 1:, :.-:k, ,;a::::. 2il-A., t.;1: ,:)if::roacc !!etwecn

t.'!1,-.: n:id fouri.: ,r,!:, sc,ccc rJr:, :I:lyed by 3 1-L,!sL. .7.ocond, Yith the

t..liri ,;rad -..,core:,-, .1:.; - cov.:Iint,-, au i'n.11ysls 0t cov,:riance was derformecl.

.c'sult.s ilr,! coutained In Ta';les 2.% and ?able '].: below.
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Table 2-B contains the results of the analysis of covariance

for differences between the means of the posttest when scores are

corrected for differeinces in the pretest results of the two groups.

When mean scores are adjusted to compensate for differences

in the covariate (3rd grade achievement test scores) the differences

between reading means and the difference between composite means

were both significant.

This confirms the results found in the t -test (Table 2-A).

The gains in reading and composite scores were significant

and favored the experiental groups. Me gains in mathematics

favored the experimental group, but were not statistically

significant.
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